Steering (or Not) Through the Social and Legal Implications of Autonomous Vehicles by Griffin, Melissa L.
The Journal of Business, Entrepreneurship & the Law
Volume 11 | Issue 1 Article 4
3-15-2018
Steering (or Not) Through the Social and Legal
Implications of Autonomous Vehicles
Melissa L. Griffin
Follow this and additional works at: https://digitalcommons.pepperdine.edu/jbel
Part of the Fourth Amendment Commons, Legislation Commons, Science and Technology Law
Commons, and the Technology and Innovation Commons
This Comment is brought to you for free and open access by the School of Law at Pepperdine Digital Commons. It has been accepted for inclusion in
The Journal of Business, Entrepreneurship & the Law by an authorized editor of Pepperdine Digital Commons. For more information, please contact
josias.bartram@pepperdine.edu , anna.speth@pepperdine.edu.
Recommended Citation



















































 !"##$$%#&#$''$()"*+*% ' ,-.DCD/00123456789:;<=>?@ABCDEEFCYGHIJKLMLNOLPQRSTUVIIWXLPLYZNL[\]H^_`abaca_defghijfklaml^c`ano p^caqrstuvwxyz{|y}~y ¡¢£¤¥¥¦§¨©ª«¬­®¯°±²³´µ¶·¸¹º»¼µ½¾¿ÀÁ¶À½¾»¸Á¾µºÂÃÄ¸ÅÆ°ÇÁ¹ÈÆ±ÄÂ°ÆÉÆÊÁÂ±¯ÄÆ¯ËÄÁÌ°ÈËÄÄ¸»½½»ÃÄ¼gÍÎÏÐgÑÒÓÔÓÕÖg×ØÙgÚÛÜÝÞßàgáâãägåæçgèéêëgìíî 	













  !"#$% &'& %'()!'*+,-./01213,41./,5-67,8409:V;<=>?@=A>>@BCD>EFGE?CHF>IJKIEDCLMNOPQPRSTUVWXYTZ[\YTXTVT\]^W_`abW]c`Y_[]XTY[XXT\XaWd[_[edd[YWZTeeWbW[]Wcf\YghgijkkljmnokmpkqrlsVtuvwxyVz{||}~|~|{|~{~{|||V ¡¢£ £¡¤¥ ¦ §¨©ª«©¬­®¯°§±²³´µ¶·²¸¹º¸»·ºµ¼½³¾V¿ÀÁÂÃÄÅÆÃÂÇÈÆÉÉÆÊËÆÌÃÍÅÎÃÏÆÌÐÂÆËÐÌÍÅÑÂÎÅÃÅÊÒÅÓÔÕÖ×ÕØkÙÚÛÜÝÞßÚàÚßáÚÝàÜâãâÜÝÞäåæÜàÜÚçâèßÜæéêëìíÚâã éßÛ ãéßÚ	
							












äã	ä !"#!$%$!&'(&) &"*+$,- %$- ./&)0!$$!# "/&"-&!1234546789:;<=>?@A?;BCD<DEFABGAHD@A;DC@=H?I@GI?JGHK<KGILKABAD>GF` MNOPQRSOTUVWXXTYZW[\]V^_[W`^ aaV_\ba_cVWaT_` [^c`db^Yb^[W.efghijkhlmnopqrstuvwvxyz{|v}~wv~{~xv~~v{}{~{vz}{|v ¡¢£¤¥¦£§¥¨©¨£§ª«¬­®¯®°±²®³´µ²®¶·¸¹··¸®º²µ¯®²»¼½µ·¼²·¸®²¼´·®¹½º·¹¾®¿ÀÁÂÃÀÄÅÆÁÇ¿ÇÆÆÅÃÈÉáÊËÌÍÌÎÏÐÑÒÓÔÑÕÌÖ×ØÙÚÛÎÜÑÛØ×ÝÑØÌÓÑÒÓÓ×Ò×ØÕÞßàáâãäåãâæäãâçèäãéêèâëçì ëäæä	
		 !á"#$%&'(')*+,-$./01/'2*3%4.2*45.(/%1/%4%+0.0*'+'&0$%6789:;<=>6>=<:?7;@:A:BC6>D9E=><B7CF:<<><<GHIJKLMNOLPQRSTUVVWXYZZ[USV\S]Z^_X\`a`W[^ZbV\XVc^ZWZdZcTaS_`eUSTfg_`e_`T^Vhijklmnopomoqqrsmotuvwxyz{|}|~ ¡¢£ ¤¥£¦§¨©ª«.¬­.®¯.°±²³´.µ¶¶µ·¸.¹º»¼º½º».¾¿ÀÁ.ÂÃÄÅÆÇÈÃÉÊË­ÌÍÎÏÐÑÑÒÓÔÕÖ×ØÙÚÛÜÝÞáßàáâãäåæçèé éç	
 !"#$%&'()*+,-./01234567465849:;<=>?@ABCDEFGHDIJFKLMNOBPQARSTUCVLTWXYRZCAZ[OQSY\OGHDIODGOVTA.]^_^]`.abcdcef.ghijkgiljmnoppqrstuvwxyz{|}}~ ¡¢£¤¥¦§©¨ª«¬­®®®¯°±²¯³´µ­¶·°¸­¹º»°­±¼½³¶±½²º¾º´·¿·Àµ¯¹º»ÁÂÃÄÅÆÇÆÈÉÊËÌÈÇÌÃÇÆÍÎÇÏÎÅÎÏÊÄÐÑÒÓÔÕÔÖÔÒ×ØÙÚÛÜÝÙÞÛßàáâÙáãàÙÝÛäÛßåãÙÜàßæçÞÛàßèÙãéÙÙßâÛæÙáÙßãêáàæÙÞÞÛàßÞåßâãàÙâçÜåãÙãÚÙëÙßÙáåÝ 	2	















æçi !"!" #$" %"&'b()*++,-./-01-2*/.31.1*.,4,5,*061-078951:/,*--,1;001</-=>/985?@ABCDAECFGHIJDHKHLbMNOPQRSTPRUPVWSVNVXRYZSVUXU[SRWS\R]UOXU^_`^ a`bcdaefghijklmhnogphqkijnhrkstuhrhsvjkikwkvqxjnhivwyhrklsggothijqukvptz{|z}~|~{{}~|~|{~~ii ¡¢£¤¤¥¦¥§¨©ª«¬­®§§¯ª°©¨¤§¦±°²³©²´ ©¨µ¶©³¦µ²°²·©²¯µ°¦±©¦¹¸º»¼»½¾¿ÀÁÂÃÄÅÆÂÀÇÄÆÈÂÉ¿ÅÂÊÃÂË¿½ÌÂÈ¾ÍÅÎÈÎÅÅÄÉÂËÊÍÎÊÎÆÄÊÄÂÀÎËÉÄËÏÐÑÒÓÔÕÒÔÕÖ×ØÓÙÚÛÒÜÝÞÖÝßÙÔÒÒÜÒàÔáßÖÕÔØÞÔáÜÝâÖØÔÒáÜÙØÒÜ×ÓÙÚØÞÔßÖØÜÙãäåæçèéêëìíîêïæêèðæ ê  ìêïìð æìí êïæïìè í êïèïæêè ëêëçåð	
 !"#$ %$#&!'!&&()$%%!')!*+%%,-./012/34506404765898214:;9814</5=>0858:8>?346/794?@ABCDEFGHDiIJiKLMNOPLQRLOMSTPTUVWXYXZ[PT\]KLMNOPL]RT^_TKN`LNSaT_b[RNTS[cTdR]^LL`efghijigklmkngjopqnqirikstgknijigkhjggjopqruvwxyuz{w|vw}~xu|~w}w  ¡¢£¤¥¦¦§¨¥¤¤©ªª«¬­®¯°®±²i³´µ¶·¶¸ ¶´¹º»¼½¾¿»¾³·¾¶·µ½·´¶´¹¿À½¸ÁÂ¶º»½µ¹Á»ÃÄÅÆÇÈÉÊËÌÍÎÏÊËÆÇÐÆÇÉÑÏÊÒÏÊËÆÈÏÊÒÓÉÑÉÓÇÉÔÊÅÇÆÈÑÕÌÌÖÐÌÇÏÌÊËÌ×ØÙÚ×ÛÜbbÝÞÞßÞàÞáâãäåæçèéêëìíîë 	
b !"#$%&'()*+,-./01234567489:;<=>?;@ABCDEFGHIJKLMNOPQRSTUbÁVWXYZ[\W]W^_`abcde`fghijklllmnfgiompqrkstiuviwxyzy{|}~zyyw ¡¢ £¤¥¦§ £¤¨©¥ª«¬­®¯°­±ªª®«²«³´µ¬¶°·¯¬­±¸­«³´¯³ª°±¹º·»³±¶¬±¼¯³ª½¾¿À®»Áª®»Â¬Ãª®«²«³´ÄÅÆÆÇÈÉÊËÌÍÎÏÐÑÒÓÒÔÕÑÖÓÒ×ÔÖÓÒÔØÖØ×ÔÙÚÚÒ×ÛÜÝÝÔÐÞÖßÜàÒáÕâÜáÑÐÑãâÖäâÜÔÒÜàÔÖåÙàÒ×àÐßÜÔÖ ÙÜÜ	
 !"#$%&$'()*+,-../01,.2,34567b(89:;<89=>=;?@ABCDE@FGHIJKLLLMNOPQRMSTUVWXQYZi[\]^]_`a[\b_cidefgfhijklmngfmfnodpqrstuvtwxyzs{|}~|~q~q~q}~tr~q|q|sbM ¡¢£¤¥¦§¨©ª«¬­®¯°±²³´µ¢¶·¸¹º»¼½¾¿À½ÁÂÃÄÅÆÇÈÉÉÅÊËÌÍÎÊÊÅÏÐÑÒÓÔÕÔÖ×ØÙÓÚÛÔÜÔÝÞÓßÕàßáÓÜÔÕàÚâãäåæçèé 	









	 !"""#$%&'()*+','--*+.,/012/'2/),)3)24(.5*-6.4'7.87)97'33.+/))1.:'6/7';*-<=>?@æABCDEFGHIJFEHDKFLGDMKNJOPKQCODGIRSOHMOTUJVCWQUJCXIQDUDOIJYZ[\]^_`abc\dedfd]_]g]^h]ida^d^``ei]cd_^d]\^_]dje`]^\aekalm_^fdmcmnmf\opqrstpuvqwxvywzr{|}~}~æ ¡¢£¤¥¦§¨©ª§©¦«ª¬­®¨§¯°¦«ª°±¨²³¨ ±´µ¨­±ª¯©¬ªij¶·¸ ¹º»¼½¾¿¼ÀÁÂÃÄÅÆÇÃÈÉÊËÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝiiÞßàiæáâãäåæçè 	
i; !"##$%&'()*+++,-(..,/01*234&*+/*.562/4?789:?;<=>?@A>B?CD>EFFBGD>HID>J?K?DC>LMBE?NIEI?>HO>PQRSTRUVWXQikYZ[\]]^_Z` \`Zabcdefgdhgiijkdlmnopqmrstuvwxonvynqyz{|}~ ¡ ¢?£¤¥¦§¤¨§©©?ª«¬?­®¯°±²®³?´µ¶·´?¸¹º»¼º½¼¾¿¼À¸ÁÂ¸ À¸»Ãº¼Äº»ÁÅ¸ÆÇÈÉÇÊËÌÇÆÍËÈÎÈÏÐÇÑÎÉÇÒÎÓÊÍÎÈÉÏÔÌÌÔÈÕÇÈÒÆÔÖÓÏÓÔÊÇÑÔÓÒÇÊÆÎ×ØÇÆÙËÚÆÇÉÎÈÇÏ×ÑÎÐÓÆÖÎ?ÛÜ?ÝÞßàáâãáäååæçèáéêèäçëéçìâéçãìãêãáêèäçí æÊ	
 !"#$%&'()*+,--./0123456789:;<=>?@A=BC?DEFGHIJJJKLMNNOLPQRKSNOITPJGIUQEVSMPGIWXYZ?[\[]^_`abcd?efg?hijkklmn?opqr?stuvwtxwyy?z{|}?~????æ ¡¢£¢¤¥¦§¥¡¤¦¡¢£¡¦¥¡¨¡©ª«¬­®¯°®±²³´±®°®¯µ®¶±·®³¸®¹º¯»³¼¹º¶®¯³¼½¾¿¼À®¯±²±¾³¼²¼·¼¾»À®¸º¶¿®ÁÂÃÄÅÆÇÈÉÊËÉÌÍÊÉÎÇÏÐÑÒÓÔÕÕÖ×ØÙÚ?ÛÜÝÞßàáâãäâÞåÜÝÞàæçèåàÞèé?êëìíîëïí íí	











+- !" #$%$&&'(%)&*+,&-../01/00231/45678.7-9:7;<727.4:;=>?08@?.@00A.?BCDECCFGHIJCKLMKHCECNHOPOGCQIHRHRCSCBTHOUHRCSEIJCEKCVVPWEXYZ[\]^ _`abcdefdebegdhijfklmnoopqrstupvwvxyz{w|}~vx{v}{w}{}x{v{x{}y}v}w~{xuv}~{wm ¡¢£¡¤£¥£¦¢§¨£¨©¨ ¢ª«¬­­®¯°±²³´°±µ¶·¸¹º»¼½¾¿À½ÁÂ¿ÃÀÄÅÆÇÈÉÊËÈÌÍÆÉÄÉÆÎÏÐÅÊÏÎÑÈÎÊÒÎÆÆÉÒÍÊÓÈÔÍËÎÔÒÉÊËÒÔÉÕÉÊËÇÊÒÍÔÓÖÍÉÊÄÏÇÍÊÆÍÃ×ØÅÖÊÙÚÛÜÝÞßàÜáÜÝâãäåæçäèæéçèêë äêëäæä	
èé
 !"#$%&'()*+,+-./012/3456789:;6<=>?@>>=ABC=D=EF<C=GH=C=EIJKLGDGA@JG?E@LFLMNK>FOFNPQRSTUVRWXYTZ[T\UX[W]X]^[WXW_W^VYT`URSTab][`UZ\c]Z[b]X\SU]aUSU[bWd[`T_]X^d]R[^ZTZe`Wfghijhkjlhjhflmnonpqrstuvwxyz{|}~~ ¡¢£¡£¢ ¤¥¦§¨©ªª«¬­®¯°±²³´µ¶·´¸ ¹3º»»¼º»½¾¿¼ÀÁÂÃÄÅÆÇÄÂÈÅÄÉÆÇÆÂÊËÆÈÌËÍÎÏÐÑÒÏÓÑÏÔÕÑÖÒ×Ô×ÏÔØÒÔÏ×ÙÏÚÛÜÏÝÑÏÞßàáâÑ×ÏÞãäåæçèéêëìíîçæ ëíåîê	





 ! "#" $%&'()*+,--,./01232450/674878/91:326;7/6970<7976=>83?97?38/3>@08150/61;78?:353/62>:ABCDEFGHIHJKCLIMDNOPHKQRMPFLMFGSDCPHTPHCHFKMKDQFCU)VWXYZ[X\X]^]_`abYc]defghijklmnoplqnlrhstrnuhinfklvgkunwhnstinfxrpwwhlvywsqprvuiknokikvz{|}~~|{{|}~~|) ¡¢£¤¥¦¡§¨©¦ª«¬¬¨ª¡¥¤­¡­¥­¡®§¤¤§¥­¯°±¡²­³´µ¶·¸¹·¶·µº¶»¼½¼¸¹·¼·¾µ¿¼µÀ¾ÀÁ¸¸¹·Âµ¶¼ÃÄ¹·ÅÁ¶·¿ÁÆ¸µ½·¾¶»Ç·¶·¶¶Á¶ÁÆ¸ÈÉÊËÌÌÍÎÏÊÐÈÑÒÊËÌÓÈÔÌÕÈÎÏÔÌÖÈÈ×ÐÑØÏÊÏÑÏÎÊÈÐÑÙÎÔÏÑÚÌÓÏÔ×ÌÊÛÏÙÌÜÈÑÝÞßàáâÝâÝáàãäàåßæåãÞçèàÞç äåæ èáÞáâ)	
									 	!"#!$		% $&	'(')*+,+	-.	+/0/1')	.'23-1+4	(-(/	-.	56,26	6'0/	7//(	8/+21,7/8	,(	)/9,+)'3,-(	-1	:;<=>?@A	BCDECBC@F	?DAG	BDHI)J	KLMNLOLPQ	RSTUPMTPOQ	NSVTRWU	NWPXWWT	MRRVUWY	ZM[\]^_`	ab`_c	de	fbgh^ei	j_f_j`	dk	bl]dedmhn	olmbe	^e]_gf_e]^den	pqr	pstuvwxyz	r{|}~)													 	¡¢£	¤¥¦	 ¢§¨¦¢	©ª		©«£¤¬­¦	¥¦ ®	«¯¤	¤¥¦	 ¢§¨¦¢	 ©¦£	©¤	¤°¦	¬©¤¢©­	©ª	±²³	´²³³µ	´¶±²¶·	±¶¸³	±¹	º»¹¶¼	º·	º½½¶¼³·±¾	´²¹	¶¿	º±	ÀºÁµ±Â	Ã²¹Áµ¼	±²³	»³²¶ÄÅÆ	ÇÈÉÊ	ËÈÌÍÊÎ	ÏÇÊ	ÎÌÐÉÊÌ	ÊÈÌÑÐÊÌÒ	ÓÌ	ÔÇÕÖÑÎ	ÏÇÊ	ÎÌÐÉÊÌ	ÇÈÉÊ	×ÈÐÎ	ØÑÕÔÊÌ	ÈÏÊÍÏÐÕÍ	ÏÕ	ÙÚÛ	ÜÝÞß	àÝáßâÙâÝáãä	åÚÛãÛ	ÞÜÛ	ÙÚÛ	æçÛãÙâÝáã	ÙÚÞÙ	áÛÛß	ÙÝ	èÛ	ÞáãéÛÜÛß	Þã	ÞçÙÝêëìíìîï	 ï	ì		
















 !"#$%&!"' ()*+ ), )- .P/012P34P567896:9;;P<=>?P@ABCDEBFGH9¨IJK!¨LMNOPQRSTUVWXUYZ[\]^_`abcddde_fagheijkckjlfgmclfanopqgha_rnan_flsfteuv]uwxyze{|}~}|}||}~||}|  ¡¢£¤¥¦§¨©¤ª¦«¬­¦§ª®«¦¯°«®±¦²®ª¤¨¦«§¬³¤¥¦P´µ¶·¸¹·µº¸»º¼¶¹½´¾¶º·¶¸º´¿´Àµ¹´»¸¹ÁÂÃÄÅÆÇÈÉÊËÌÈÍÎÇÏÐÑÒÓÔÕÖ×ÖØÏÕÙÚÛÜÖÔÔPÝÞßßàáâãßãßäåÝæßçèçÞßçãéäÞéçæäÝæêëìíîîîãÞïë íîîîíæçßçáéäèçí	

































?@    !!"#$!%%&! '()*+,--.-/012,03,4/(56(7+,-(4.11,-4/(5+-849:(080,*/)(+,--.-/0+(+(49;<;=>?@A=BCDEF;>BCG?@HIJKLMNOMPQRSRTMUVWUMXVQNYZ[\]^_`abcbYdeYfghijhklmjhmklnophqlmjnlhmrlstklnlrmuouvnruunpmlwhvmuiuquvpsoxy??@z{|}|~}||{||~{~||}||~||???  ¡¢¢£ ¢¤  ¥¦¡§¨¡ ¡¢©¢ª«¢¢¬­®¯°±²³´µ¶·¸¹¸º·»º¼½¾½¿¸»¼¸ºÀ¸ÀÁÂÃÄÅÆÇÈÉÊËÅÌÍÆÎÏÍÆÎË??ÐÑÒÓÔÕÖ×ÔÖØÙÚÔÛÜÕÖÜÜÕÔÝÒÞßàÔÚáÔÒâÖÚÜÒãÒÓÒÚá×ÔÕßàÞÔáäßÞÝÒáÔåæçèéêëìíî ìíîéçíèíè îéêíéíêîææçí î íæ	éêí


































 !"#$% &%$'&% ()*+,-./0-123456789:;<=>6;=>6?>9<@:@;67<;=A76BCDEF=6G><;8;HIJ23KLMNOPOQRSTUVWXYZ[\]\S^_`abcdbebfcgh23ijklmklnmopqrsmturvtswxvyz{_|}~}} ¡¢£¤¥ ¢¥ ¦§2¨©ª««¬­®¯°±²®³­¯±´³¯¬µ®®¯¶«·¸¸¹®·³®«º»¼½¾¿´°¯·¸«°ÀÁÀÂÃÄÅÆÇÈÉÊËÌÍ2¨2ÎÏÐÑÐÒÑÐÓÔÕÑÖ×ÓÐÑÐØÙÚÐØÚÔÑÙÐÛÏØÔÜÔÝ×ÐÚ2¨Þßàáßâáã 	 






 !"#$%&&&'!(#)*'+,-%*.!,"/),!0)*#!1/#/234564789:;9<=>?82¨2@ABCDEFGDHIDHJKLMNOPQRSSTOMUVNPTWMMXYSZ[\]UX^_` abcadefbgahijklmnopqrsturvwxyz{|}~|~z||}z___ ¡_¢£¤¥¦§¨2¨Þ©ª«¬¬­®­¯ª®¯°©±²³«ª¬´µ®¶«·¯ª­¸¹º»­¸»«¶¼½¶­¼¾µ¿¬­·¸´ ··¼¬ÀÁÂÃÄÅÆÇÈÇÆÇÉÈÊÇËËÌÍÎÏÐÑÒÓÔÓÕÖÓÔÑ×ÒØÐÔÐÙÖÚÛÜÓÕÝÓÕÚÞßàáâãäåæçèéèêëìíì ì	
_ !" #$%& '#&()&(*)!#*!+% ,!-!./+ 012#&#"3456789:;<=>=?@ABBCDEDCBFAGHIJKLMNIMOPQRIIHSMTRUMVRIRWXIOQLHIKHTRKMXOYZMTKXMKMTKHOWR[\OVHKLUIKONWXMVIKRWX]LRKHI_^`_abcdefghicjkgcek`lmnopqoprstuvwxyz{|}~} ¡¢£¤¥¡¦§¨©ª«¬¡¡¢­®¯°±²³´µ¶·¶¸¹º»¼½¾¿ÀÁÂÃÄÅÆÇÈÉÊËÌÍÎÃÏÐÄÃÑÈÒÐÓÈÒÔÅÕÓÒÐÔÒÒÐÓÈÔÎÓÍÓÈÇÃÒÈÕÔÅÖÓÔÕÐÌÓ×ÓÑØÌÒÐÄÇÒÇÈÌÅÙÚÛÜÝÞÊßàáâàãäåæçãèéääêëäåçáìäí ã	






 êì ê 	       !" #  $%    $% ! &'()*+, -)./01 -(2/ *3( 4( (52 2+(64+72 4+8 1*36 746 9)0 2+(26 :;<= >??= @AB?C ;DEA@;EFG;HI >?;<GJ KA< ; >:AE ;LB :;<= FMNOPQRS T UVW XY Z[\] ^_[`a b\cc[`b de fghi e[ j[\k:;l mn opqrstruvswxp yz{|}~|}z  |}~  ~ ||~ }||~  |      :;  ¡¢£¤¥¦§¨ ¢©¢£¤§¦ª¢« ¬­ª¢ ®¯¦°¢± ²³´µ¶·¸¹º»º¼½ ¾¿¹À ÁºÂ Ã¹Ä»Å ¿¼ º¹¹ÅÀºÀÆºÇÂÅ Æ¿¹½ÅÆ ÈÄ¹ É¿¾ÊÅ¹ÀËÌ:;Í ÎÏÐÑ ÒÓÔ ÕÓÔÖ×ØÙÚÛ ÜÝ Þ ßÞàÜÙÛá âØ âØÙÝÚÙÚã äâà ÜÝÚÛÞÝåÙæ ÚÙåçàÜÛá ÙèÙåçÛÜßÙÚ ÞàÙ åâÝåÙàÝÙé êëìíî ïêð ìêï:;;	








































í 	ï ïíïí î	  !"#$%%&'(567)*+,-./01-23456789:;<=>?@56ABCDBEFGHIJKLMNOPPQ56RSSTUVWXYZ[\]]^_^57p` abcadefghijklemnopqjkgjprmsiltuokvkjwqlejsowvoijuxyfpefrszsj{fnm{mfoq|jkp}~d57557ë ¡¢£¤¢¥57G¦§¨©ª«¬­®­©¯¨¯°±²³´ µ´¶·µ¸¹ºµ»¼½¾¿ÀÁÂÃÄ¿ÅÆÇÅÂÅÂ¿ÀÇÈÅÉÂÊÅÂÃÈ¿ÀËÌÃÍÄÎÂÉÏÂÅÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞ   	



























YfYZ[YZf !"#$ "%&%!'(#")&#'*+'##,)$,%#,)$-%,'),).//012"%2$3" 4")&56789:;<7=>?@ABC?DEAFGHIJIKLMNHONPQRSITUHVWXYYZ[\]^_`abcdefgchiejklmnopqrstuqqtuponvwxynwznx{|}~|~4444 ¡¢£¤¥¡¦§¨£©¢ª«¬¬­¬¬¬®¯®£¢°£±£ª£²³´µ¶·¸¹º¹»³²¼»½³´¾¿ÀÁ»¼º´¶ÂÃÄÅÆÇÈÉÊËÌÊÍÎÏÐÏÑÒÓÈÔÎÕÖÏÐÉÏËÌÍÈ×ÊÍÓÈÕÍØÙÕÍÎÚÊÍÈÕÔÊÐÛÈÜÝÞßàáâáãâäåæçèéêëêäÝìäæíèéêëêäÝîï  	
 !"#$%&'()*+,-./$/'#01')+2,34./$/'#567889:;<=>?@ABCDEFGHIJKLHMNJOPQRSTUUUVWXYYZ[\]^_`abcdefgchijk`legcmnop4qr4stuvw4xyzx{|4}~4444444 ¡¢£¤¥¦§¤¨©¨ª«¬­®¯°±­²²³±±´µ¶´²·±®¸ ®¯´¹­º´µ´±­µ»»®±´¼®½³¾®±±µ±¾°´¿ÀÁÂÀÃÄÅÆÇÈÉÊËÌÍÎÉÏÐÑÒÓÔÔÔÕÖ×ØÖÕÖÙÚÓÛÜÝÞÓÜÞÓÜßÓàØáâã4ää4åæçæèé4êëìíëîïðñ4òó 444	
4 !"#$%&'()*+,--,./012-3452-,34.672-8.689:;<=>>?@ABCDEFGHIJKILMNOKPQRSTUVWXYZ[WWZ[VUT\]^_T^]T\`TaWbXcQaWdTefXg4hijk4lm4no4pqrqst4uvwxvyz{|}~yzvy{|y ¡¢¡£¤¡¥¦§¨©ª«¬ª¬¦§­®ª©«¯¦§°ª±®ª§¬ª¬²¦³ª³´ª«¯µª¶¬·ª¨¦¬¦­§¯­µª¯¸¹ª©·©¦ºª©¬»§¦­§¦¼ª½¾«§·¨­¿®ª¯¦¯­©¬ÀÁÂÃÄÀÅÆÀÇÄÈÉÊÊÇÆÈÄËÌÍÎÎÏÇÆÐÑÆÒÃÄÏÆÈÓÔÕÖ×ØYZnÙÚÛÜÝÞßàáâãäåæçèãßéêäÜëâäÝìéíÛàÞääâßîïðñò ò  îñîð	ñ






	 !"!  "#$%%&'()*)+,-./,-+.%),%)(0)&&%123%,4%15,-6789::9;<=>?8?@?=AB:CDEF:A<G:HIJKLMNOKHPQRSTOUUVWXYZ[\]X]^[_]`aYZbcZ`dXZeWf`ZgW^hWYXVW[WiXj]jXWW[klmnop,--qrstuvwtwsxystz{wxy|}~{wu}}|rz}z|~ssvwtuwx}|{zxuwtxs~   ¡¢£¤¥¡¦§©¨ªª«¬­®¯°±²«³ª¯«´¯°±µ©³­¶¯©¨·¬­«¸¹º»¼½¸¾¿ÀÁÂ¿ÀÃºÃÂ¿¸ÄÂ¼Ãº¸À¼ÃÅ»¼Æ»¸¸ÇÈÉÊËÌÍÇÎÏÊÉËÐÍÑÍÒÓÇËÐÔÉÕËÉÖË×ÔÇË×ÊÌÔØÔÌÎÒÔÙØÎÊÔÖËÕÍÒÇÍÑÔÒØÏÍÒÇÈÖÔÖÚÛÜÚÛÝÞßàáâßãäåæçèÜßÝáéåÝáÛßåéêàáÚàÜÚÛÝÞßàáëßéÛêæãÝåÚæèàáéßÝáìÝÚÜáéÛíîïð ïï	î
	ï









































































	_   ! "#$%&'%()*$+,-('./0%-%,,-.*%1-232&2#%-4$/$#520.*-26%7289:8;<=;>=?@ABCDDEFG3~3HIJKLMLKNOPLOQRSPNLTUNJKJKLTLVWNXLPNYLTZYX[RZNYJZNYTZ\]^_` a^b]^cd_`eb\d`f`gbh^ijae`_`eb\d`\c^a`\e^b\cdkl`]m`n`fm]ngcd`ocpqrstuvwxysz{u{t|}t{x~}|yvsw3~~ ¡¢££¤£¢¥ ¦§ ¨©¥ª3~«¬­®¯®¯°±²³´²µ¶·³²¸²¹·²²³¹¶º»º¸¼½¾²¿¹¹¼²¸º¹À½¹·²´¿ÁÂÃÄÅ¹Æ¹Ç»²¶¸¿´½²³¸º¶²ÈÉÊËÌÍÎÏÐÍÉÐÐÍÑÒÓÎËÔÕÐÖÑÑÐÌÉ×ØÙÚÛÛÜ3~ÝÞßàáâãäåàæßçáèééêåçæëêáìíèêèäìíßíîíäïðá åçêá3~4	
 !"#$% &'"##$!(334)**+*,*-./0123456789:7;<=>?@AB>CDEFGHIJKLMNOPQRST33UVVWXYZ[\\]^[_[`ab]cdefghijklmnopqrppostuvqwostxxxyzy33{|}~ ¡¢£¤¥¦§¦¨¥©ª«©¬­®¯°±²³´µ¶·¸¹ººº»µ¼½¾·¶¿¼µ½µÀ¿¾»Á¿Â¹·ÀµÃ·¹Ä¿µ»Á¿Â¹ÅÀÆÃ·¹Ä¿Ç·¹ÈÉÊËÌÍÎÏÐÑÒÓÔÕÖ×ÐØÙÚÑÛÓÔÕÜÝÞßàáâãäåæçè æ çáàç	














































 !"#$ #!%&'&( )$*"!%+,$&-$,$.)$) ),$*(#!''/01213451/6789:;<=>?@ABCDEFGHIJKLMNOPQRMSTUKLNNSPQRMSTVWXXYZY[\]^_`Y\QRMN`YZ]^[abXZcb[dbe]ZY[\[f]gZ[hijkjlmnopqrsomtqupjluvwxyz{|y}~ ¡¢¡£¤£¡¥¦§¨©ª«¬­®¯°±¬©¯«²³±«´¯³µ¶©¬·©¶©¸¹³­´©º©­»¬¼¸³µ¬¸°®½°²©ª¶°«¾¿ÀÁÂÃÄÅÆÇÈÉÊËÌÍÎÏÐÑÒÓÓÔÕÖ×ØÙÚÛ&'SÜÝÞßàáâãäååÝæäçäÞãÝáèéêéëìêÝåêéëìäëæáÝíîéáéëìäèéëéèîèàï èéçéàëæàçäáåïàá	





















				  !"#$%&'"% %("% ) ))%)%"&%*+,-+./0*12304+,-5*6/017+8-7+129:;<=>:?@A;:=BCDEFGHIJGKILMJNKLENLOPQRSTUVRPWXPXYQPZZRQRVSQ[YV\YPQWXPXYWRVXYU]WTSP[XTVT]T[W^Y_R\QYW`a[Xbcdbefghibijekgicbhelchcgcmnggocphqnmjrglogqbheslbiqgtglehhiuvmmwegxyz{x|z}~zyz ¡¢£¤¥¤¦¤¢§¨©ª«¬­®¯°±²³´µ¶·¸¹º»¼½¾¿À¿ÁÂÃÄÅÆÇÈÉÊËÌÍÎÏÐÐÎÑÎÉÒÑÓÔÕÊÖÉ×ØÙÊÉÐÎÚÉÛÉÜÑÊÎËÉÍÎÌÝÎÊÑÍÐÜÌÊÎÑÎÙÌÍÞÌÍßÉÍÉÑËÉÉÎÙÍàÌÝáâãäåæçèéåêáëìâæåí åêâìáåçãêãåçâç ìáêåèãâåéâçãâçãâåéåæìèåá	






































































































































ñï ! "!#! $%&$'() !)*!!*!!"*+,-./0,123-431,5-367358-4,/,9:;5,<.+3;3-3,/.511<.6-358=<<,93/358>=-,5-3.;?@ABCBDE@?FGDHFDCHBAICFGJCKLMIDBC?AFGDHDEFNDBCONDJ@KG?GDABKLJ@HGMPQRSTUTVUWUXURYZ[\]TU^V\YRY]_`¡¢¡abcbdefghijklmfnopqrsrtrpuvswopqrtvqxwvswyrssxzqxwyv{u|}~ ¡¢£¤¤¥¦§¨§©ª«¬­®¯°±²³´µ¶³³´·¸¹º»¼½¾¿À¡¢±ÁÂÂÃÄÅÆÇÈÉÊËÌÍÎÏÐÏÑ·ÒÓ¡¢;ÔÕÖ×ØÙÚÛÜÝÚÞßàáâãäåáæçè 	
¡¢¬ !"#$%&'&()*+,,-¡¢.//012345678999:;:¡¢<=>?@ABCDEFGHIJKLMMNOPQQRST
  	
 !"!

#$%&'(&)*+$'(,-./0/1/-23456784190-:97.-;4;259347/116.4<./=;60>60>?4348@3ABCDEFGHIJICGKLMNGIODICDPICGPGQIRGELRGSTUIVJMLFDPIGPIHLPRWUMWJHGHSICGXYZ[\]^_`ab[X^[c_b\d\ef_YaYdg[YhfYgg`Z[hij[^klmnopqrmlsrtoluvtptwvxyzy{{|}zz}{~x}|y|}yy{zyy~z ¡¢¡£¤£¥  ¦¡¤¤§¤¦ ¡¨¢¤¤©¥ª¡¢«¡¬­®¯°±²³´µ¶¯°·¯²·±¸¹°··º¯²·°·¯µ¯»¯µ°²·º¯¼¯½¯±°µ¾¿»¯±¹À¯¹·Á´ÂÃ²ÄÅÆÇÈÉÉÊËÊÌÈÍÎÏËÐËÑÍÒÒÍÌÓÍÔÕËÇÉÓËÕÍÊËÐÉÖÎÈËÊÎÍÎËÊ×ÊØÇÇËÊÊËÊÍÖÐÏÍÙÚÛÜÝÞßàáÞâãÝäåÞßßæçèéÞÞêæåêë âåãëçåæ ÜßßßèãèÞÞ èëßã		ÜÝãèÞ
Þ !"#$%&'()'*+%&,-./.012302.34567895:7;/.0156<6789===7;4.>063?@@ABCDEFAGB@GHBDEIAJKLM
NOOPQRSTUVWXYZ[\]]]^]_`Mabcdefghcbijklmnopqrmnstqluvplwupxmnmympqzu{|}~uxttmxllmt ¡¢£¤¥¦§¦¨ ©ª¦«¬­®¯°±²³´µ¶·²¹¸º»¼½¾¿¾À¹ÁÂÃÄÅÆÇÈÉÊËÇÉÌÇÉÍÇÂÎÆÏÐÑÒÓÔÐÕÖ×ØÙÐÚÛÜÝÐÞßàáâáãáßäÐåæçÐèéêëìÐíîïðñò
